EQuIP Rubric for Lessons & Units: Science
Response Form

Grade Level of Lesson: MS- HS
Lesson/Unit Title: 201. Follow the Falling Meteorite

I. Alignment to the NGSS: (Practices: #5; DCI: MS-ESS1-2.B; HS-ESS1-4.B; Crosscutting Concepts: #1)

The lesson or unit aligns with the conceptual shifts of the NGSS:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Elements of the science and engineering practice(s), disciplinary core idea(s), and crosscutting concept(s), blend and work together to support students in three-dimensional learning to make sense of phenomena or design solutions.

· Provides opportunities to use specific elements of the practice(s) to make sense of the phenomena or design solutions.
· Provides opportunities to construct and use specific elements of the disciplinary core idea(s) to make sense of phenomena or design solutions.
· Provides opportunities to construct and use specific elements of the crosscutting concept(s) to make sense of phenomena or design solutions.
	Students learn to triangulate unknown areas to determine a relative distance.

This is more of a math lesson on triangulation to determine a relative distance.

Students learn that the more observers or data points given, the more accurate their measurements can be.

	Triangulate constellations or planets from different vantage points on Earth.

Addressing the following questions may also be vita:

1. Can this be applied to the stars, or using at stellar triangulation, and 
2. How does this connect to space, other planets, or constellations?






A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Lessons fit together coherently, build on each other, and help students develop proficiency on a targeted set of performance expectations.
	The Lesson teaches basic triangulation. In Lesson B, students learn how to triangulate based upon a fixed set of criteria. In Lesson C, students get to practice what they have learned from lessons A and B.
	Students should have more practice at Activity B before moving on to C. Make sure students understand the concept after just 1 attempt.

	Develops connections between different science disciplines by the use of crosscutting concepts and develops connections between different science disciplines by using disciplinary core ideas where appropriate.
	The students learn how to triangulate based upon points on the Earth.

	Teachers may want to ask students how triangulation of objects may differ when viewing them in the night sky - is this even possible?


	Provides grade-appropriate connection(s) to the Common Core State Standa. s in Mathematics and/or English Language Arts & Literacy in History/Social Studies, Science and Technical Subjects.
	HSN- Q.A. 3 (HSS-1) Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.

	The more observers are used, then the more accurate you can be upon a fixed destination. The fewer observers you have then the greater.




Summary of Observations and Suggestions for Improvement:

This set of lessons is focused heavily on math. Students are expected to be able to use advanced math in order to triangulate a specific point; therefore I feel that this corresponds to the practice of using mathematics and computational thinking in which students use angles to determine a focal point. This is an interesting math lesson, but it does not provide a real world example for how scientists have actually used this method. Also, why is this method used and what other areas could this be applied?  I would think that a search and rescue mission would use this method to help find hikers who have become lost. It would be a valuable experience for a guest speaker to convey his or her real world use of this method.




II. Instructional Supports

The lesson or unit supports instruction and learning for all students:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Engages students in authentic and meaningful scenarios that reflect the practice of science and engineering as experienced in the real world and that provide students with a purpose (e.g., making sense of phenomena or designing solutions).

· Provides students with multiple phenomena (either firsthand experiences or through representations) that support students in engaging in the practices.
· Engages students in multiple practices that blend and work together with disciplinary core ideas and crosscutting concepts to support students in making sense of phenomena or designing solutions.
· When engineering performance expectations are included, they are used along with disciplinary core ideas from physical, life, or Earth and space sciences.
	Two different lessons are used: 

1. One is a visual and kinesthetic and the other is a 
2. Guided lesson using protractors and paper and pencil.

Patterns are used extensively; students will take part in using multiple vantage points to triangulate an unknown area.

Students are plotting and triangulating points on Earth.

	Triangulate several more points before moving on to independent practice level C

Address whether these formulas should be given to students.


	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Students must have a basic level of trigonometry under their command before applying this skill.

	Post formulas, provide examples and non-examples and what causes the non-example to be incorrect.


	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Does not meet criteria. 
	Allow students to triangulate multiple possible "sightings or landings".


	Provides opportunities for students to express, clarify, justify, interpret, and represent their ideas and respond to peer and teacher feedback orally and/or in written form as appropriate to support student’s three-dimensional learning.
	One practice on B and then moving on to level C.

	Students should receive feedback before independent practice can occur.


	Provides guidance for teachers to support differentiated instruction in the classroom so that every student’s needs are addressed by:

· Connecting instruction to the students’ home, neighborhood, community and/or culture as appropriate.
· Providing the appropriate reading, writing, listening, and/or speaking modifications (e.g.,  translations, front loaded vocabulary wo. lists, picture support, graphic organizers) for students who are English language learners, have special needs, or read well below the grade level.
· Providing extra support for students who are struggling to meet the performance expectations.
· Providing extensions consistent with the learning progression for students with high interest or who have already met the performance expectations.
	No extra support is given in this lesson, nor is information that students may need who struggle. 

This was more of an individual math lesson, and students who struggled with this skill will struggle communicating where they believe the sighting points occur.

	identify particular points of struggle ahead of time, and scaffold this for those unfamiliar with the trigonometry

Provide more practice for students than just one guided practice.





A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	[bookmark: _GoBack]Provides guidance for teachers throughout the unit for how lessons build on each other to support students developing deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts over the course of the unit.
	Does not meet criteria.
	None. 




Summary of Observations and Suggestions for Improvement:

No structural support is given for the teacher, nor are there examples that are extensive enough for the students to practice with. The lesson assumes that students remember their math and trigonometry, and this is dangerous. I feel that there could be a video of the lesson or more practice sessions in which the students can hone their skills.


III. Monitoring Student Progress

The lesson or unit supports monitoring student progress:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Assessments are aligned to the three-dimensional learning.
	In Activity b Section 1, students are led through learning how to triangulate data, and must answer these questions:  Where do the two lines cross? Where did the meteor explode?  In section 2, students are given a different set of data and must then triangulate the new crash site using a different color. There are also a series of questions that students must answer; however there is only one right answer to these questions. Section three requires students to determine the speed that the meteor was traveling
	If the different color is significantly off compared to the expectation, I would assume the teacher or other student would make the necessary corrections before allowing them to move on. This is not explicitly stated, but the teacher should do this

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	5: using mathematics and computational thinking:  students use angles to determine a focal point. Students are being asked to triangulate a focal point based upon angles and measurement
	What happens if students get the wrong answer?  There wasn’t an opportunity in the lesson to have students fix their issues before moving on.

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	For students with a background in algebra and trigonometry, the location of the meteor spark and explosion in Activity B can be determined mathematically using the cosine rule. 
	

	Includes aligned rubrics and scoring guidelines that provide guidance for interpreting student performance along the three dimensions to support teachers in (a) planning instruction and (b) providing ongoing feedback to students.
	None are issued
	What is an acceptable level of error?    IT seems as though there can only be one correct answer, but as students are learning how to triangulate, what is an acceptable error for them?

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	There are some general questions as well as some math calculations to be done. Where do the two lines cross? Where did the meteor explode?
	There are some general questions that students must answer. Show some examples of quality student work, and some non examples and have students identify the errors in the non examples





A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for improvement

	Includes pre-, formative, summative, and self-assessment measures that assess three-dimensional learning.
	No pre-assessments are given. There is an activity in which one student is blindfolded, another walks away and makes a noise. The student can point to the direction, but may struggle in determining the distance. The activity asks for a 2nd or 3rd student to be blindfolded, and the three will be able to determine the direction (use string to show the direction they are pointing), but not the distance. Following this the teacher leads the students through an example.

Activity B: This takes two different accounts of two different observers that witness a meteorite in the sky. Their angled measurements in relation to north are given, and students then triangulate where the meteor might have crashed using the triangulation method from earlier.

Student teams are working in the reverse. Each team determines a fall point, then creates angles from north and traces these away from the fall point. This gives the location of the observer. The teams then trade papers and the other team knows the angle in which the observers witnessed the falling meteor, and are then charged with finding the fall site.
	Provide feedback for students and also a rubric for group work. It’s not fair for one or two students to do all the work. Also, how are groups organized?

	Provides multiple opportunities for students to demonstrate performance of practices connected with their understanding of disciplinary core ideas and crosscutting concepts and receive feedback.
	The teacher guides the students through one example, then students work independently to follow the pattern. Finally, students are working in reverse by determining a fall point and trying to pinpoint where the observer saw the meteorite
	Make a connection to the relevance of using this data. Also, how can this be used when landing a satellite or humans on another planet or asteroid?




Summary of Observations and Suggestions for Improvement:

The development of rubrics would be an important addition. Students are working in groups and often times groups can be carried by one student, or brought to a grinding halt by others. Developing a fair and consistent rubric for group work that focuses on communication and willingness to compromise, task completion, would be a good place to start.

Overall Summary Comments:

The math lesson could be important to provide to students as the lesson explores space travel and determining the best route to take to get to a celestial body. It would be helpful to see several more activities and lessons devoted to the B level activity before moving on to independent practice at C.

